Activation and irreversible binding of regiospecifically labeled catechol estrogen by rat liver microsomes: evidence for differential cytochrome P-450 catalyzed oxidations.
Estradiol and 2-hydroxyestradiol labeled with 3H at different positions in rings A or B were incubated with male rat liver microsomes, and their oxidative transformation was followed by the transfer of 3H into 3H2O. 14C-labeled estrogen or catechol estrogen was used to determine the fraction that becomes bound covalently to microsomal protein. The further metabolism of 2-hydroxyestradiol involves activation of the steroid at C-4 and, to a much lesser extent at C-1, by a cytochrome P-450 mediated reaction as indicated by the effects of NADPH, spermine, SKF-525A, and CO in the microsomal system. Glutathione promoted the loss of 3H from C-4 of either estradiol or 2-hydroxyestradiol but had less effect on this reaction at C-1 and inhibited it at C-6,7. It also abolished the irreversible binding of 14C-labeled estradiol and 2-hydroxyestradiol to microsomal protein. NADPH was needed specifically for glutathione to exert its effect both on the transfer of 3H into 3H2O and on the formation of water-soluble products from catechol estrogen by rat liver microsomes. It could not be replaced by NADP, NAD, or NADH. Ascorbic acid inhibited these enzymatic reactions but did not affect significantly the initial 2-hydroxylation of estradiol. Evidence is also provided for the further hydroxylation of 2-hydroxyestradiol at C-6 (or C-7). These results indicate that cytochrome P-450 activates catechol estrogens by an electron abstraction process.